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PRESSUEE~D~RENCES IN TEE BREE AIR. 

By W. N. SRAW. 

[-th old- by 3. H m  in Xet. Ztrchr., YE= 1014,81. Jhrg., p. 148.1 

If we represent by p and + Ap the air pressure at two 
places having the same levi ,  and seek the variations of 
the pressuredifferences with increase of alt,itude (ah) in 
the verticals of those places, we obtain the espressions 

ap = - pc~h, 
d ( p  + Ap) - ( p  + Ap)dh 

whence 

Substituting for 4,o (variation ,of density wit,h pressure 
and temperature) its equivalent expression, we obt.nin : 

d(Ap) = -Apd?r. 

dAp p dt d p  x=& s), - .  
where R = 89.3. 

The change of t,he pressure-differences in the verticals 
between the two places, for one unit in variation of 
altitude is represented by 

Shaw would ascribe a special significance, for ntxnos- 
pheric dynamics, to the above difference in parentheses. 
The change of the wind force with altitude certxtinly 
depends on the changes of the ressuredBerences be- 

Let us first consider the increase with altitude, of the 
difference of air pressure. We know that in the strato- 
sphere it is cooler over a hi h pressure area ( p  + d p )  than 
over a low pressure area; tferefore d and dt have o p p -  

increase numerically but in opposite dmctions, and for 
this reason the pressure-difFerences decrease very rapidly 
with altitude in the stratosphero itself. This is true in 
general a t  those levels which are tropospheric over a sta- 
tion with high pressure, and stratospheric over another 
w i t h  low pressure. But in trhe troposphere the air in an 
area of high pressure is warmer than m one of low pres- 
sure, and therefore in this case dt and d p  have the same 
sign. Between the earth's surface and 9 km. T changes 
from about 280' to 220°, while for p the change niny l e  
assumed to be from about 760 mni. to 230 mni. There- 
ore the temperature decreases much more slowly than 

tween areas of high pressure an x areas of low pressure. 

site signs and consequently At/T an d Ap/p, respectively, 

the pressure (T'IT-0.78; ' / p =  0.30). Hence, between 
the earth's surface aad 9 $&I. d p / p  varies considerably 
while dtlT remains relatively more stable. Therefore, 
between 9 km. and the earth's surface the dif€erence 
(d t /T -dp /p )  may become zero at any point, and this 
Merence may be positive in the lower portion and nega- 
tive in the upper portion. Hence, in the troposphere the 
deet of temperature differences will be opposed to that 
of the pressure-diflCerencea indtead of strengthening the 
latter as in the stratosphere. 

The second factor p / T  varies between 23 and 1, (760/ 
273 and 230/330 a t  9 km.): hence it follows that in the 
greater part of the troposphere the effect of the vertical 
changes on the difference of air pressure is undoubtedly 
very trifling, since d t / T  and d p / p  have the same sign, 
except sometimes at the lowest altitudes in areas of hkh 
pressure with cold at  the earth's surface. 

In summing up, we may say: In  the stratosphere the 
temperature i ~ i  a vertical direction is nearly uniform; in 
an area of high pressure the tern erature is cooler than 
in an area of low pressure, but in t E e region directly under 
the bounding surface of the troposphere a change occurs 
and in the tro os here itself the high pressure area Is 
warmer than t g P  e ow pressure area except occasionally 
in the lowest kilometer. The effect on the differences 
of air ressure is: In the stratosphere even to the lowest 
limit t R e pressure-difference increases downward rapidly 
to a niax.hnum; from this level up to about 1 km. from 
the surface of the earth throu h an interval of 8 km. 
tho vnriations are capricious a n i  with opposite signs and 
the total eflect comparatively small. 

Caw has discovered that at  the very beginning of the 
stratosphere the wind force reaches a maximum, and 
that in this layer itself a more or less rapid decrease in 
wind force takes place. 

Shaw has further computed that in the stratosphere 
the difference of air pressure diminishes more rapidly 
than the pressure, somewhat in the ratio of 24/16 or 312. 
The temperature is constant, and consequently the force 
of the wind dimipishes at  the rate of 9 per cent for each 
kilometer of altitude. 

According to Shaw the above stated ratios of pressure 
ant1 temperature in the stratosphere determine its p r e  
dominating; influence on the dpaniics of the surface 
layers, althou h it constitutes only one-fourth of the 
ntniosphere. 5 n the stratospliore pressure-differences 
form with comparative rapidity whereas in the tropo- 
sphere the changes are very capricious and contradictory, 
for which reason the influence of the layers between 1 
and 9 km. is comparatively insignificant. 


